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Introduction
How much do developing countries benefit from foreign investment? This is a question with important implications in terms of how globalisation is perceived across the world. In fact, the popular assessment of the international benefits of globalisation is perhaps still influenced by the view that multinationals operate 'sweatshops' in developing countries. However, a considerable body of academic work indicates that foreign firms pay higher wages than domestic firms in several developing countries (Aitken et al. (1996) , Velde & Morrisey (2003) , Lipsey & Sjöholm (2004), etc) .
In this paper, we study the case of Brazil, a large developing country which has so far not been examined in the literature about foreign-firm wage differentials. Brazil is also an interesting country to study due to the richness of its data, including a detailed matched employer-employee panel data set that we use here. The quality of the data allows us to make a contribution to the literature (which in most cases uses firm-level data, at least when considering developing countries) also on a methodological level. Specifically, we seek to address the unobserved heterogeneity problem that workers in foreign and domestic firms may be different along dimensions not quantified in the data (Abowd et al. 1999 ).
In order to provide a robust contribution to our understanding of the foreign-firm wage premium in developing countries, our paper pursues four different but complementary approaches.
First, we examine the evolution of wages as firms change ownership type (domestic or foreign), considering not only the case of acquisitions, when domestic firms become foreign-owned (as in Conyon et al. (2002) , Lipsey & Sjöholm (2006) , etc), but also divestments, when foreign firms are sold to domestic investors. In our view, divestments can be as informative as acquisitions.
Moreover, divestments are also interesting in their own right, particularly if one believes that 'footloose' multinationals are an important fact of life in a globalised world.
Our second approach involves conducting our analysis not only at the firm level but also at the worker level (Martins (2004) , Heyman et al. (2007) , Andrews et al. (2007) , Earle & Telegdy (2007) ). By considering the two levels of analysis, we are able to understand if any changes in firm-level wages that may be observed following acquisition or divestment are due to compositional differences in the workforce. Indeed, even a large set of firm-level human capital controls may not appropriately pick up workforce differences across different owners.
Third, in order to address such compositional issues in more detail, we also study how job and worker flows evolve as firms change ownership, not only immediately after (i.e. in the first year under new ownership) but also over time. In fact, this aspect strikes us as an important oversight in most of the research about the foreign-firm wage premium, as wages tend to be studied in isolation from employment levels, although the two variables are presumably strongly related. 1 Finally, we also address the unobserved heterogeneity problem mentioned above by following the same workers as they move across different domestic and foreign firms (Martins 2008) . This topic has received attention recently, although the focus has been on FDI spillovers embodied in workers that move from foreign to domestic firms (Martins 2006 , Poole 2007 , Balsvik 2008 , rather than on wage differentials between the two types of firms. Moreover, we are amongst the first to estimate jointly worker and firm fixed effects (Abowd et al. 2002) in the international economics literature. Again, this type of analysis is only possible with matched employeremployee panel data as the one we use here, so that one can follow workers over time, at different employers.
To the best of our knowledge, this is one of only two papers that considers both acquisitions and worker mobility while also studying changes from domestic to foreign firms and vice-versa.
The other paper employing a similar approach is Andrews et al. (2007) , which considers the case of Germany. 2 However, as far as we know, our paper is the first to examine foreign-firm wage differentials in a developing country using matched employer-employee panel data. As mentioned above, we also pay particular attention to employment flows and to the contrast between the firm-and the worker-levels of analysis, unlike most of the literature.
In our results, based on a matched sample of about 1350 manufacturing-sector firms, observed from 1995 to 1999, and a total of about 3.3 million worker-years, we find that both acquisitions and divestments do not tend to affect wages significantly. However, although this result holds simultaneously at the firm-and the worker-levels, divestments are related to large job cuts, while acquisitions are not followed by significant employment differences. Moreover, movers from foreign to domestic firms take larger wage cuts than movers from domestic to foreign firms (and the latter in many cases see their pay increase or at least not decrease). Finally, when estimating worker and firm fixed effects simultaneously, we find that the fixed effects of foreign 1 See Lichtenberg & Siegel (1990) for an early study of the employment effects of mergers and acquisitions. 2 Andrews et al. (2007) examine approximately 14,000 firms in 2000 and 2004, across East and West Germany, and focus on the case of acquisitions. In some analyses they also assume random mobility and estimate worker and firm effects simultaneously. Overall, their results indicate small 'takeover' effects of domestic firms by foreign investors, not exceeding 3%. See Andrews et al. (2007) also for a detailed survey of the literature on the foreignfirm pay premium.
3 firms are on average considerably larger than those of domestic firms. On the other hand, the differences in the worker fixed effects are minor.
The structure of the paper is as follows: Section 2 introduces the data; Sections 3 and 4 describe the firm-and worker-level analysis, respectively; and Section 5 discusses the results.
Data
The main data set used in this paper is RAIS ('Relação Anual de Informações Sociais', Annual Social Data Report), a census of all firms and all their formal-sector employees in Brazil conducted by the Ministry of Labour. The data include detailed information about each employee (wages, hours worked, education, age, tenure, gender, worker nationality, etc) and each firm (industry, region, size, establishment type, etc) in each year, plus a unique identifier for each employee, each establishment and each firm. 3
Although RAIS is particularly rich, it does not include information on (foreign) firm ownership. In order to use such information, we draw on two additional firm-level data sources that we merge in using a common firm identifier. The first data source is CCE (Foreign Capitals Census), a census conducted every five years by the Central Bank of Brazil. These data consider all firms which have at least 50% of their capital owned by foreign investors. Morevoer, the census collects detailed information about the foreign ownership structure of firms based in Brazil, including additional data such as exports, imports, location, activity sector, number of employees. We use the information from the 1995 census in order to classify each firm in our sample as domestic or foreign in that first year of our analysis. The second additional firm-level data source we use is the information compiled by DeNegri When creating our data set, we decided to consider only (manufacturing sector) firms with at least 100 employees in 1995. While the firm size threshold is originally designed to meet our computational constraints, in fact such threshold is not particularly binding. As most foreign 4 firms in Brazil and elsewhere employ 100 or more workers, a rigorous 'like-for-like' comparison of domestic and foreign firms would in fact require disregarding smaller firms. Furthermore, in order to ensure we draw on a homogeneous group of firms, we conducted a propensity score matching analysis (Rosenbaum & Rubin 1983) to remove from our sample those firms that displayed 'non-comparable' observable characteristics in 1995.
Specifically, we adopted a 'nearest-neighbour' matching method, so that each foreign firm was matched to its most 'similar' domestic counterpart (in terms of their characteristics in 1995, as indicated by the propensity score). In the construction of this propensity score, we used a large set of covariates, including three-digit industry dummies, state dummies, and quadratics in firm size and the level of exports and in the averages of worker age, gender, schooling and tenure.
Moreover, we also imposed a 'common support' condition, so that foreign firms which could not be matched (because their propensity score was 'too' different -more than 0.01 different -from the propensity score of the 'closest' domestic firm) were dropped from the data. 4 Finally, after selecting the matched firms in 1995, a total 678 foreign firms and 669 domestic firms, we finally match in their data for 1996 to 1999.
It is due to the richness of the data and/or our computational constraints that we consider in our analysis a period of not more than five years (1995 to 1999) . Although this time frame is not particularly long, it is important to underline that this was a period characterised by a large number of mergers and acquisitions in Brazil (KPMG 2001) . As mentioned in the Introduction, such changes in firm ownership play a very important role in the identification strategy adopted here. Moreover, Brazil also followed the international trend of increasing foreign direct investment flows over the period, as can be seen in Figure 1 .
As only a small number of firms exit the data, there is a total of 6,337 firm-year observations. Moreover, about 8% of the firms in the data exhibit a change in foreign/domestic ownership -a total of exactly 100 changes, 51 of which being acquisitions (domestic firms acquired by foreign investors) and the remaining 49 divestments. As to the time distributions of the ownership changes, while the divestments are spread out over the 1996-1999 period, the acquisitions are very strongly concentrated in 1997, which was in fact a 'boom year' for such forms of firm entry/expansion (KPMG 2001) . There are more than 1.1 million individuals, observed approximately 3.3 million times. 1.8 million of these worker-years are employed in foreign firms.
3 Firm-level analysis
Descriptive statistics
Given the richness of the data, we consider a large set of firm-and worker-level variables in our analysis. Most of these variables are derived directly from the original data set, but other variables were constructed by us, based on such original variables. The latter group includes worker flow variables, which are created from the worker-level data and then merged back into the firm-level data.
All flow variables (job and workers) are defined in the way that has become standard in the literature (Davis et al. 1996) . Each rate is constructed by dividing a given flow by the average employment of the firm over the two periods analysed. Specifically, the job creation rate is defined as
, in which L t denotes the number of workers in period t. Similarly, the job destruction rate is defined as
Moreover, the net job creation rate (N JCR t ) corresponds to JC t − JD t and the job reallocation rate (JR t ) is JC t + JD t .
In terms of worker flows, the hiring rate is H t = Hirings t,t−1 0.5(Lt+L t−1 ) , in which Hirings t,t−1 denotes the number of workers present in the firm in the period t but not in period t − 1, and the separation rate is S = Separations t,t−1 0.5(Lt+L t−1 ) , in which Separations t,t−1 denotes the number of workers present in the firm in the period t − 1 but nor in period t. Finally, the worker reallocation rate (W R t ) is H t + R t , and the churning rate (CR t ), a measure of 'excessive turnover' (Burgess et al. 2000) , is defined here as W R t − JR t .
Before conducting regression analyses, we provide some comparisons from the raw data. We compare three types of firms, the first category (Table 1) corresponding to firms that do not switch nationality, i.e. either firms that are always domestic owned (left-hand-side columns) or firms that are always foreign owned (right-hand-side columns). The second type of firms corresponds to acquisitions -domestic firms that are acquired by foreign investors (Table 2) , in which the left-hand-side columns describe those firms before they undergo their change in ownership and the right-hand-side columns describe those firms after the change in ownership. Finally, the third category (Table 3) corresponds to divestments -foreign firms that are acquired by domestic investors. Again, the left-hand-side columns describe those firms before they undergo their change in ownership and the right-hand-side columns describe those firms after the change in ownership. In all tables, the very last column displays the p-value of the test of the equality 6 of the means of each variables across the two subsamples.
Each table describes average worker characteristics of each firm-year, in which all firm-years are weighted equally, regardless of firm size. Besides the standard human capital variables (schooling, experience, gender, tenure), and real wages and real wage growth, we also present information about the workers' nationality (Brazilian or non-Brazilian). Finally, we also include descriptive statistics about job and worker flows and year dummy variables.
First, when comparing always-domestic and always-foreign firms (Table 1) , we find that, amongst other differences, the latter group exhibits more educated workers, a greater percentage of foreign workers (1.8% against 0.6%), larger firms and higher log wages (2.61 against 2.05).
Job and worker flows are also different, as foreign firms exhibit less job destruction (and more net job creation), and also less worker reallocation and churning. 5 Table 2 compares firms before and after they are acquired (i.e. before and after they move from domestic to foreign ownership). We find that average education increases, that the female share falls considerably, while firm size falls only marginally (and not significantly). Job reallocation increases while churning falls but not significantly.
Finally, Table 3 compares the same firms, before and after they are divested (i.e. before and after they move from foreign to domestic ownership). We find that, again, the female share falls considerably and so does the firm size (from 230 to 97 workers), while the remaining variables generally do not change in a significant way, the main exception being job reallocation that almost doubles.
Overall, our findings from the descriptive statistics suggest that acquisitions and divestments are different processes, not only in terms of the before-after changes in firm and worker characteristics but also in terms of the type of firms subject to each type of change of ownership (i.e. when comparing the left columns of Tables 2 and 3 ). For instance, divested firms tend to be much smaller, to pay lower wages and to have workers with lower levels of tenure when compared to acquired firms. The divested firms also exhibit more worker turnover, more job destruction and less net job creation even before they are divested. With respect to before-after changes in firm characteristics, divestments seem to involve much higher job cuts but higher increases in pay when compared to acquisitions.
In the next section, we extend these comparisons to a regression framework.
5 Part of these differences may be driven by composition issues related to differences in the number of periods the firms are present in the data, before and after the acquisition.
Results
Our empirical analysis involves the estimation of wage, size and job and worker flow equations, firstly using data aggregated at the firm level. In the case of wages, the equation we consider, based on equation 12 and the discussion in Appendix C, is:
in which w it represents the logarithm of the average real wage of firm i in year t, X is a vector of worker controls aggregated at the firm level (schooling, quadratics in tenure and experience, the percentage of women, and the percentage of foreign workers), F are firm controls (log firm size -measured by the number of workers -, and industry and state dummies), F or is the foreignfirm dummy variable, α i are firm fixed effects and γ t year fixed effects. β 3 is the parameter of interest, indicating the average wage difference between domestic and foreign firms.
We also decompose the wage differential between acquisitions and divestments. In fact, there are no 'a priori' reasons for the effect of such changes in ownership to be symmetric, i.e. for the effects of divestments to be equal to minus the effect of acquisitions. We carry out this decomposition by considering the following wage equation:
in which all variables take the same meaning as in equation 1, DF it is a dummy variable taking value one if a firm-year is currently foreign owned and was in a previous period domestic owned, and F D it is a dummy variable taking value one if a firm-year is currently domestic owned and was in a previous period foreign owned. More formally,
and
β 3 and β 4 are the parameters of interest, indicating the average change in wages for firms that undergo acquisitions or divestments, respectively.
8 OLS results corroborate the standard finding that foreign firms pay higher wages, the premium ranging from more than 50%, when only firm-level control variables are included, to more than 25%, when worker-level control variables are also included. 6 However, once the specification includes firm fixed effects (i.e. once the identification of the foreign firm difference is based on acquisitions and divestments), we find that there are no significant wage differences between the two types of firms.
Moreover, we also find that, when disentangling the wage differences between acquisitions and divestments, there are no significant differences between the two types of ownership change.
This result is robust to controlling for worker characteristics (column 6) and to restricting the sample to the last year before ownership change and the first year after that (columns 7 and 8). While there is evidence of a significant wage decrease following an acquisition, the lack of precision of the coefficient for divestments rules out the rejection of the equality of the two effects.
It is also interesting to notice that changes in some worker characteristics are very significant in predicting wage changes: for instance, increases in the percentage of foreign workers tend to be associated with (particularly large) increases in wages, while increases in the percentage of female workers tend to be associated with declines in wages.
For the remaining dependent variables that we analyse in Tables 5-9 (firm size, job creation, job destruction, job reallocation, worker reallocation and churning), we consider exactly the same specifications as for wages, except that we do not include the measure of firm size in the list of regressors. In the case of firm size (Table 5) , we find, as suggested by the analysis of the descriptive statistics, that foreign firms are bigger. This result also holds after controlling for firm fixed effects. Actually, it even increases once controlling for firm fixed effects, which is consistent with the fact that our sample is matched in 1995 characteristics, including size.
Moreover, once we separate the foreign firm dummy into the 'D-to-F switcher' and the 'F-to-D switcher' dummies, we obtain evidence that most of the effect is driven from the downsizing of firms that undergo divestment, as there is no effect from firms that are acquired.
The results for net job creation rates (Table 6 ) are similar to those for firm size: Foreign firms are shown to exhibit higher net job creation rates and most of the effect comes from the lower rates exhibited by 'F-to-D switchers', not from higher rates for 'D-to-F switchers'. However, the difference is not significant in two specifications, although the point estimates are still consistent with the remaining results. 7 Overall, the robustness of the results across Tables 5 and 6 is important as it addresses, at least in part, the possibility that firms undergoing divestment are already cutting their job levels before the process of change of ownership begins. In such a case, net job creation would already be negative just before divestment, leading to smaller and/or insignificant estimates, which we do not find in these results.
Given that job creation is very small across the firms in our sample, our results about this variable (not reported) are almost always insignificant or indicating very small differences across the two types of firms (slightly larger for foreign firms, but only in specifications without firm fixed effects). Unsurprisingly, Table 7 , which presents estimates for job destruction, indicates similar results as the net job creation rate, although of the opposite sign. We find that foreign firms exhibit less job destruction than domestic firms although the differences are in some cases insignificant.
Consistent with the previous tables, we find that job reallocation (the sum of job creation and job destruction) is significantly lower in foreign firms, while 'F-to-D' switchers are the main drivers of such effect (Table 8) . A similar result is found when addressing worker reallocation (the sum of worker hirings and worker separations -see Table 9 ). 8
Worker-level analysis
Here we address the unobserved heterogeneity problem by following the same workers as they move across different domestic and foreign firms. Again, this is only possible using matched employer-employee panel data, so that one can trace workers over time and focus, for instance, on those who change employers.
Descriptive statistics
We consider five types of workers: stayers, 'movers' through acquisitions, 'movers' through divestments, movers from domestic to foreign firms and, finally, movers from foreign to domestic firms. In each table and for each type of mover we present descriptive statistics about the worker and the worker's firm before and after the movement (left and right columns, respectively). In the case of stayers, we present descriptive statistics separately for stayers in domestic and foreign firms. Table 10 refers to the latter cases, which also correspond to the largest category in our data. We find more than 0.8 million workers-year that stay in the same domestic firms between 1995 and 1999 and more than 1.2 million workers-year that stay in the same foreign firms over the same period. According to the table, some of the most important differences are related to tenure (higher for workers in foreign firms), nationality (twice as many foreign workers in foreign firms, in proportional terms), firm size, pay and pay growth (all bigger in foreign firms). The net job creation rate and the worker reallocation rate are also higher in foreign firms. (Given the large size of the data, all differences are statistically significant at any conventional levels.)
When considering instead workers that stay in firms that are subject to acquisition (Table   11) , we find that tenure tends to increase while the percentage of female workers and the size of the firm falls. (Bear in mind that, although these workers are the same in the two periods, their distribution is not necessarily the same: the changes in their observable characteristics is related to differences in terms of how many times each workers appears before and after the change in his/her status.) Moreover, pay and pay growth increase while net job creation also increases. Table 12 considers divestments. An important difference between the periods before and after the change in ownership is probably the decrease in firm size, from an average of 182 workers in foreign firms to an average of 134 when in domestic firms. We also find that pay and pay growth increase, although only the latter significantly.
We now consider the case of workers that move between firms. we keep following these workers after they move.) Pay and pay growth increases significantly.
Comparing firm-level job and worker flow rates, we find that movers from domestic to foreign firms tend to become employed in firms with higher job (gross and net) creation rates and worker reallocation.
Finally, we consider the case of workers that move from a foreign to a domestic firm (Table   14) . Unlike in the previous case, pay and pay growth tend to fall. Comparing firm-level job and worker flow rates, we find that, amongst other results, movers from domestic to foreign firms tend to become employed in firms with low job (gross and net) creation rates.
Regression results
We now estimate wage equations using data at the worker level. The wage equation we consider here is:
in which w it represents the logarithm of the real wage of worker i in year t, X is a vector of worker controls (schooling, quadratics in tenure and experience, a female dummy, and a foreign worker dummy), F is log firm size and industry and region dummy variables, and F or it is the foreign-firm dummy variable. β 3 is the parameter of interest, indicating the average wage difference between domestic and foreign firms. including the worker's nationality. However, when moving to specifications with worker fixed effects (i.e. when our estimation of the foreign-firm wage premium relies on workers that switch between firm types or workers that stay in firms that are acquired/divested), we find a much smaller premium, again insignificant.
Moreover, when decomposing such premium in the wage difference driven by acquisitions or divestments and the wage difference driven by worker mobility, we find that the wage difference in the first case is virtually zero while the difference from mobility is about 4% (columns 3 and 4). These differences hold when using only observations from the period immediately before or immediately after the change in firm status (columns 5 and 6). Moreover, all results are robust to controlling for firm characteristics (Table 16 ), except that the OLS result is now significant.
As before, in the firm-level analysis, we are also interested in decomposing the foreign firm effect into changes from domestic to foreign and vice-versa. In order to do this, we now estimate new individual-level wage equations as follows:
in which all variables are defined in the same way as in equation 5, while DF it is a dummy taking value one if the worker is currently employed in a foreign firm, having been employed in a domestic firm in the previous period, and F D it is a dummy taking value one if the worker is currently employed in a domestic firm, having been employed in a foreign firm in the previous period. Formally,
β 3 and β 4 are the parameters of interest, indicating the average difference in wages of workers that switch from a domestic to a foreign firm or from a foreign to a domestic firm, respectively. that foreign-to-domestic mobility is generally associated to wage cuts. On the other hand, domestic-to-foreign mobility is either associated to wage gains (column 6) or wage cuts that are smaller than those of foreign-to-domestic movers. These findings are corroborated when including firm-level controls (Table 18 ).
Unlike before, the overall difference between foreign and domestic firms is driven by both stayers and movers: movers that switch from a foreign to a domestic firms take a significant pay cut of about 9%, while the wage difference for switchers from domestic to foreign firms is about 7% (columns 3 and 4). When considering only workers-year observed immediately before or after the change in firm type, the coefficients either are not significant or only domesticto-foreign movers increase their pay. All these results are generally robust to the inclusion of firm-level controls -see Table 18 .
Firm and worker fixed effects
Finally, we estimate wage equations including simultaneously worker and firm fixed effects (Abowd et al. 1999) :
in which all variables are defined as before and ψ j(i,t) denotes a firm fixed effect (j(i, t) corresponding to the firm where worker i works in period t).
As it is well known in the literature, the estimation of these models relies on workers that move between firms, a process which we have documented in some detail in this section. In practical terms, we pursue the methods discussed in Abowd et al. (2002) and the routine developed in Ouazad (2006) . 9 These methods involve the identification in the data of a (large) group of workers and their firms amongst whom there are connections via worker mobility. In our case, this first group accounts for about 95% of the entire data. Under the assumption that mobility is exogenous (and normalising worker fixed effects so that their sum is equal to zero), one can then estimate the two sets of fixed effects.
Our results indicate a considerable degree of dispersion across either worker or firms -see
Figures 2 and 3. However, the average firm effect for domestic firms is .274 while the same number for foreign firms is .499 (these averages are computed by considering all firms-year in which a firm is either domestic or foreign owned; the standard deviations of these firm fixed effects are, respectively, .411 and .346). Indeed, Figure 2 indicates that the distribution of foreign firms fixed effects corresponds approximately to a rightward translation of the equivalent distribution for domestic firms. On the other hand, we find that the average worker effect when the worker is employed by a domestic firm is -.040 while the average worker effect when the worker is employed by a foreign firm is -.027 (similarly to the previous case, these worker averages are computed by considering all workers-year in which a worker is employed in either a domestic or a foreign firm; the standard deviations of these worker fixed effects are, respectively, .706 and .740).
Overall, the results provide strong support of more generous wage policies offered by foreign firms, as the average fixed effect of the latter is approximately .22 log points higher than the average firm fixed effect of domestic firms. On the other hand, the results suggest that worker selection issues across domestic and foreign firms are also relevant but of less importance, as their difference is only .067 log points, or less than one fourth of the average difference documented from the firm fixed effects. However, a caveat to be considered in this analysis is that there is considerable dispersion in the firm fixed effects, implying that many foreign firms do pay lower wages than similar domestic firms.
Discussion
How much do developing countries benefit from foreign investment? We contribute to this question by comparing the employment and wage practices of foreign and domestic firms in 9 See Martins (forthcoming) for a recent illustration of this method in a different context.
Brazil, using detailed matched firm-worker panel data. In order to control for unobserved worker differences, we examine not only acquisitions (when foreign investors acquire domestic firms) but also divestments (when domestic investors acquire foreign firms). Moreover, we also consider the wage implications of worker mobility, from foreign to domestic firms and vice-versa.
Throughout our analyses we also pay particular attention to employment levels at the different types of firms and to the differences between the firm-and worker-levels.
We find that both types of acquisitions (domestic to foreign or vice-versa) do not tend to affect wages significantly, a result consistent with the literature (Martins 2004 , Heyman et al. 2007 , Andrews et al. 2007 ). However, although this wage result holds both at the firm-and the worker-levels, divestments tend to lead to large job cuts, unlike acquisitions. In other words, divestments appear to involve much more job reallocation that acquisitions, a new result in this area of research.
One possible implication of this result is that, in general, the comparability of acquisition and the divestment wage results may need to be considered carefully. For instance, the wage changes of stayers involved in acquisitions may be more 'representative' than the wage changes of workers involved in divestments. This would be the case if the new owners following a divestment tend to offer lower pay to a greater share of their workforce, prompting a larger number of workers to leave, when compared to the case of foreign acquisitions. A complementary interpretation involves the reassignment of workers in divested firms to other firms of the same holding group of the new owner.
We also find that, while movers from foreign to domestic firms typically take (large) wage cuts when they move, movers from domestic to foreign firms tend to either take lower wage cuts or to maintain or even to increase their pay (Martins (2008) presents similar evidence using Portuguese matched data). Of course, this process of worker mobility may be subject to selection issues. In any case, the fact that workers that leave domestic firms and become employed by foreign investors receive lower wage decreases or even wage increases supports the view that foreign firms offer more generous wage policies.
Moreover, such findings are reinforced by our novel estimates of worker and firm fixed effects.
Although this analysis indicated considerable dispersion of both types of fixed effects -an interesting finding that merits further research -, the fixed effects of foreign firms are, on average, considerably higher than those of domestic firms. On top of that, our results also suggest that worker selection issues are not particularly important, as the difference of the average worker 15 fixed effects across domestic and foreign firms are relatively small.
From a methodological point of view, the findings in our paper underline the importance of considering employment issues when studying changes in ownership, particularly when one wants to address wage differentials. We also present evidence that the related theme of worker mobility 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 Year [1995] [1996] [1997] [1998] [1999] period. The left columns describe these firms while they are foreign owned and the right columns describe these same firms when they are domestic owned. See Table 1 for description of variables and weights. Notes: Dependent variable: Log average real hourly wage. All columns includes firm-level controls (size, industry dummies and state dummies) and year dummies. Even columns includes worker-level controls (average of the following characteristics of workers: schooling, experience and its square, tenure and its square; and the share of female workers and of foreign workers). 'Foreign firm' is a dummy taking value one if the firm-year is foreign owned (and value zero otherwise). 'D-to-F switcher' is a dummy taking value one if the firm was domestic owned in the previous period(s) and is foreign owned in the current period(s) (and value zero otherwise). 'F-to-D switcher' is a dummy taking value one if the firm was foreign owned in the previous period(s) and is domestic owned in the current period(s) (and value zero otherwise). All firm-years used in all specifications, except in the final two columns (only firms that switch ownership, domestic or foreign, are observed, and only in the last period before changing and in the first period after changing). All firm-years receive the same weight. Robust standard errors. Significance levels: *: 0.10; **: 0.05; ***: 0.01. Notes: Dependent variable: Log firm size (number of workers in each year, weighted by length of spell of each individual). All columns includes firm-level controls (industry dummies and state dummies) and year dummies. Even columns includes worker-level controls (average of the following characteristics of workers: schooling, experience and its square, tenure and its square; and the share of female workers and of foreign workers). 'Foreign firm' is a dummy taking value one if the firm-year is foreign owned (and value zero otherwise). 'D-to-F switcher' is a dummy taking value one if the firm was domestic owned in the previous period(s) and is foreign owned in the current period(s) (and value zero otherwise). 'F-to-D switcher' is a dummy taking value one if the firm was foreign owned in the previous period(s) and is domestic owned in the current period(s) (and value zero otherwise). All firm-years used in all specifications, except in the final two columns (only firms that switch ownership, domestic or foreign, are observed, and only in the last period before changing and in the first period after changing). All firm-years receive the same weight. Robust standard errors. Significance levels: *: 0.10; **: 0.05; ***: 0.01. Notes: Dependent variable: Net job creation rate (defined as in the text: the change in firm size divided by the average firm size, if positive, zero otherwise). All columns includes firm-level controls (industry dummies and state dummies) and year dummies. Even columns includes worker-level controls (average of the following characteristics of workers: schooling, experience and its square, tenure and its square; and the share of female workers and of foreign workers). 'Foreign firm' is a dummy taking value one if the firm-year is foreign owned (and value zero otherwise). 'D-to-F switcher' is a dummy taking value one if the firm was domestic owned in the previous period(s) and is foreign owned in the current period(s) (and value zero otherwise). 'F-to-D switcher' is a dummy taking value one if the firm was foreign owned in the previous period(s) and is domestic owned in the current period(s) (and value zero otherwise). All firm-years used in all specifications, except in the final two columns (only firms that switch ownership, domestic or foreign, are observed, and only in the last period before changing and in the first period after changing). All firm-years receive the same weight. Robust standard errors. Significance levels: *: 0.10; **: 0.05; ***: 0.01. Notes: Dependent variable: Job destruction rate (defined as in the text: the absolute value of the change in firm size divided by the average firm size, if change is negative, zero otherwise). All columns includes firm-level controls (industry dummies and state dummies) and year dummies. Even columns includes worker-level controls (average of the following characteristics of workers: schooling, experience and its square, tenure and its square; and the share of female workers and of foreign workers). 'Foreign firm' is a dummy taking value one if the firm-year is foreign owned (and value zero otherwise). 'D-to-F switcher' is a dummy taking value one if the firm was domestic owned in the previous period(s) and is foreign owned in the current period(s) (and value zero otherwise). 'F-to-D switcher' is a dummy taking value one if the firm was foreign owned in the previous period(s) and is domestic owned in the current period(s) (and value zero otherwise). All firm-years used in all specifications, except in the final two columns (only firms that switch ownership, domestic or foreign, are observed, and only in the last period before changing and in the first period after changing). All firm-years receive the same weight. Robust standard errors. Significance levels: *: 0.10; **: 0.05; ***: 0.01. Notes: Dependent variable: Job reallocation rate (defined as in the text: the sum of job creation and job destruction divided by the average firm size). All columns includes firm-level controls (industry dummies and state dummies) and year dummies. Even columns includes worker-level controls (average of the following characteristics of workers: schooling, experience and its square, tenure and its square; and the share of female workers and of foreign workers). 'Foreign firm' is a dummy taking value one if the firm-year is foreign owned (and value zero otherwise). 'D-to-F switcher' is a dummy taking value one if the firm was domestic owned in the previous period(s) and is foreign owned in the current period(s) (and value zero otherwise). 'F-to-D switcher' is a dummy taking value one if the firm was foreign owned in the previous period(s) and is domestic owned in the current period(s) (and value zero otherwise). All firm-years used in all specifications, except in the final two columns (only firms that switch ownership, domestic or foreign, are observed, and only in the last period before changing and in the first period after changing). All firm-years receive the same weight. Robust standard errors. Significance levels: *: 0.10; **: 0.05; ***: 0.01. Notes: Dependent variable: Worker reallocation rate (defined as in the text: the sum of hirings and separations divided by the average firm size). All columns includes firm-level controls (industry dummies and state dummies) and year dummies. Even columns includes worker-level controls (average of the following characteristics of workers: schooling, experience and its square, tenure and its square; and the share of female workers and of foreign workers). 'Foreign firm' is a dummy taking value one if the firm-year is foreign owned (and value zero otherwise). 'D-to-F switcher' is a dummy taking value one if the firm was domestic owned in the previous period(s) and is foreign owned in the current period(s) (and value zero otherwise). 'F-to-D switcher' is a dummy taking value one if the firm was foreign owned in the previous period(s) and is domestic owned in the current period(s) (and value zero otherwise). All firm-years used in all specifications, except in the final two columns (only firms that switch ownership, domestic or foreign, are observed, and only in the last period before changing and in the first period after changing). All firm-years receive the same weight. Robust standard errors. Significance levels: *: 0.10; **: 0.05; ***: 0.01. [1995] [1996] [1997] [1998] [1999] period. However, workers may move between firms, provided they are in the same 'sector'. Schooling is measured in years; experience defined as Mincer experience; tenure measured in months; 'foreign worker' is a dummy taking value one for workers who are not Brazilian nationals, 'firm size' is measured in terms of the number of workers in the firm in 31 December of the year, 'dismissal without cause' is a dummay variable taking value one if the worker was fired without cause from his/her previous job, 'new hire' is a dummy taking value one if the worker is in the first year in the current firm, 'reemployed' is a dummy taking value one if the worker left and then returned to the current firm, pay is measured in 2006 'reais', 'foreign firm' is a dummy taking value one for firms owned at least at 50% by foreign investors. Job creation rate and the following job and worker flow rates are defined in the standard way (see main text). '1995', '1996', etc , are dummy variables for each year. Notes: This table describes the characteristics of workers that change their affiliation from foreign to domestic firms over the 1995-1999 period because their firms are acquired and they stay in that firm. Schooling is measured in years; experience defined as Mincer experience; tenure measured in months; 'foreign worker' is a dummy taking value one for workers who are not Brazilian nationals, 'firm size' is measured in terms of the number of workers in the firm in 31 December of the year, 'dismissal without cause' is a dummay variable taking value one if the worker was fired without cause from his/her previous job, 'new hire' is a dummy taking value one if the worker is in the first year in the current firm, 'reemployed' is a dummy taking value one if the worker left and then returned to the current firm, pay is measured in 2006 'reais', 'foreign firm' is a dummy taking value one for firms owned at least at 50% by foreign investors. Job creation rate and the following job and worker flow rates are defined in the standard way (see main text). '1995', '1996', etc , are dummy variables for each year. Notes: This table describes the characteristics of workers that change their affiliation from foreign to domestic firms over the 1995-1999 period because they move between firms. Schooling is measured in years; experience defined as Mincer experience; tenure measured in months; 'foreign worker' is a dummy taking value one for workers who are not Brazilian nationals, 'firm size' is measured in terms of the number of workers in the firm in 31 December of the year, 'dismissal without cause' is a dummay variable taking value one if the worker was fired without cause from his/her previous job, 'new hire' is a dummy taking value one if the worker is in the first year in the current firm, 'reemployed' is a dummy taking value one if the worker left and then returned to the current firm, pay is measured in 2006 'reais', 'foreign firm' is a dummy taking value one for firms owned at least at 50% by foreign investors. Job creation rate and the following job and worker flow rates are defined in the standard way (see main text). '1995', '1996', etc , are dummy variables for each year. Notes: Dependent variable: log real hourly wage. Worker-level controls are schooling, experience and its square, tenure and its square, a female dummy variable and a foreign worker (non-Brazilian) dummy variable. All columns except (1) include worker fixed effects. 'Foreign firm' is a dummy taking value one if the firm-year is foreign owned (and value zero otherwise). 'D-to-F mover' is a dummy taking value one if the worker was employed in a domestic firm in the previous periods and is employed in a foreign owned firm in the current period (and value zero otherwise). 'F-to-D mover' is a dummy taking value one if the worker was employed in a foreign firm in the previous periods and is employed in a domestic owned firm in the current period (and value zero otherwise).
B Tables
All specifications include year dummies. Robust standard errors, clustered at the firm level. Significance levels: *: 0.10; **: 0.05; ***: 0.01. 
C Identification
Let Y D it be the potential outcome of interest for individual i (a firm or a worker, in our context) at time t had (s)he been in state D, where D = 1 if exposed to the treatment (owned by a domestic or foreign investor or employed by a domestic or foreign firm) and 0 otherwise. Let the treatment take place at time t. The fundamental identification problem lies in the fact that we do not observe, at time t, individual i in both states. Therefore, we cannot compute the individual treatment effect, Y 1 it − Y 0 it . One can, however, if provided with a convenient control group, estimate the average effect of the treatment on the treated.
The idea behind a difference-in-differences (DID) estimator is that we can use an untreated comparison group to identify temporal variation in the outcome that is not due to the treatment. However, in order to achieve identification of the general DID estimator we need to assume that the average outcomes for the treated and control groups would have followed parallel paths over time. This is known as the time invariance assumption,
where t is a time period before the program implementation. The assumption states that, over time, the outcome variable of treated individuals (D = 1), in the event that they had not been exposed to the treatment, would have evolved in the same fashion as actually observed for the individuals not exposed to the treatment (D = 0).
If assumption (10) holds, the DID estimate of the average treatment effect on the treated can be obtained by the sample analogs of
The expression above simply states that the impact of the program is given by the difference between participants and nonparticipants in the before-after difference in outcomes.
The time invariance assumption can be too stringent if the treated and control groups are not balanced in covariates that are believed to be associated with the outcome variable (Ashenfelter 1978) . The DID setup can be extended to accommodate a set of covariates and this is usually done in a linear way, taking into account eligibility specific effects and time/aggregate effects. In the following model, α D corresponds to the DID estimate obtained on a sample of treatment and control units:
where D is as before and represents the eligibility-specific intercept, τ t captures time or aggregate effects and equals 0 for the 'before' period and 1 for the 'after' period, and Z is a vector of covariates included to correct for differences in observed characteristics between individuals in treatment and control groups.
This estimator controls for both differences in the Zs and for time-specific effects, but it does not impose common support on the distribution of the Z s across the cells defined by the D-in-D approach (namely, before and after, and treatment and control). In our case, we minimise problems of common support by drawing on a particularly homogeneous sample across domestic and foreign firms. 10
